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1. A blood processing system comprising 

a donor flow channel to conVey fluid to and from 



a blood processing flow channel including a blood 
separation chamber to separate a blo^d component from donor 
blood, 

a blood component collection flow channel 
including a blood component collection container, 

a pump station communicating with the donor flow 
channel, the blood processing flow channel, and the blood 
component collection flow chann/^1 , and 

a controller to operate the pump station in 
multiple modes, including a processing mode, during which the 
pump station is operated to gonvey blood in the donor flow 
channel into the blood processing flow channel for separation 
of the blood component in thfe blood separation chamber, and 
a collection mode, during which the pump station is operated 
to convey at least some of/ the blood component in the blood 
processing flow channel into the blood component collection 
flow channel for collectipn in the blood component collection 
container . 

2 . A system according to claim 1 
wherein tl/e blood component collection flow 

channel includes a f i]/ter to remove undesired materials from 
the blood component /before entering the blood component 
collection containei 

3 . A ^ystem according to claim 2 y / 
wherein /the filter removes leukocytes^ 

4 . A system according to claim y 
wherein the controllj^r operates the pump station 

in a blood component return yfnode , during which the pump 
station is operated to conVey acApeast some of the blood 
component in the blood proc/essingf^f low channel into the donor 
flow channel for return /to the donor. 
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5 . A system according to claim 1 
further including / a utility flow channel 

including a processing fluid ^container, 

wherein the pump/stfWtjLon communicates with the 
utility flow channel, and 

wherein the coi/trcfller operates the pump station 
during the blood component return mode to convey processing 
fluid in the utility flaw channel into the donor flow channel 
for mixing with the bJood component returned to the donor. 

6 . A system according to claim 5 
wherein the processing fluid includes saline. 

7 . A system according to claim 1 

further including a utility flow channel 
including a processing fluid container, 

wherein the pump station communicates with the 
utility flow channel, and 

wherein the controller operates the pump station 
in a processing fluid transfer mode, during which the pump 
station is operated to convey processing fluid in the utility 
flow channel into the blood processing flow channel for 
mixing with the blood component. 

8 . A system according to claim 7 
wherein the processing ^luid includes a blood 

component additive. 

9 . A system accordd/ig to claim 1 
wherein the pump s/tation includes a fluid 

pressure actuated pump and ayi actuator to apply fluid 
pressure to the pump, and 

wherein the controller is coupled to the 

actuator . 

10. A system afccording to claim 1 
wherein the pump station, the donor flow channel, 

the blood processing flqw channel, and the blood component 
collection flow channel/ communicate within a cassette^ 

11. A system according to claim 10 
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further including an Jactuator to receive the 
cassette and operate the pump stapion, and 

wherein the controller is coupled to the 

actuator . 

12 . A system according to claim 1 
wherein the blood Jprocessing flow channel 

includes a blood component holdflng container to hold the 
blood component, and 

wherein, in the collefction mode, the pump station 
is operated to convey at least pome of the blood component 
in the blood component holding container into the blood 
component collection flow channel . 

13 . A system according to claim 12^^ 
wherein the controller operates the pump station 

in a blood component return mode, during which the pump 
station is operated to convey! at least some of the blood 
component in the blood componemt holding container into the 
donor flow channel for return /to the donor. 

14 . A system according to claim 1 ^^^"^^^^ 
wherein the blocpd processing flow channel 

includes a donor blood holding container to hold donor blood 
prior to separation in the bljood separation chamber, and 

wherein, in the processing mode, the pump station 
is operated to convey blood in the donor flow channel into 
the donor blood holding container. 

15 . A system adcording to claim 14 
further including a second pump station, 

independent of the first def dined pump station, communicating 
with the donor blood holding container and the blood 
separation chamber and operating to convey donor blopd from 
the donor blood holding container in the blood separation 
chamber for separation in ohe blood component. 

16 . A system according to claim 1> 



second 



wherein the pu 
fluid pressure 



LP station comprises first and 
actuated pump stations , and 
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a fluid pressure / actuator operating to 
selectively apply fluid pressure pump strokes in tandem to 
the first and second pump stattions to convey fluid from a 
source to a destination, / 

wherein, during least one of the multiple 

modes, the controller switcnes between a first flow state, 
in which the pump strokes draw a fluid volume into the first 
ump station from the sourfee and expel a fluid volume from 
the second pump station to/the destination, and a second flow 
state, in which the pump strokes draw a fluid volume into the 
second pump station f rony the source and expel a fluid volume 
from the first pump staycion to the destination, the control 
function operating to /synchronize the pump strokes so that 
fluid flow from the source is essentially continuous while 
fluid flow to the destination is pulsatile. 

17 . A system according to claim 1 

wherein/the blood component comprises red blood 

cells . 

18. A system^ according to claim 1 
wherein the blood component comprises plasma. 

19. A blood processing system comprising 

a donor flow channel to convey fluid to and from 

a donor, 

a blood processing flow channel including a blood 
separation chamber to separate red blood cells from donor 
whole blood, 

a blood component collection flow channel 
including a red blood cell collection container and an 
in-line filter to remove leukocytes from the red blood cells 
before entering the red blood cell collection container, 

a pump station communicating with the donor flow 
channel, the blood processing flow channel, and the blood 
component collection flow channel, and 

a controller to operate the pump station in 
multiple modes , including a processing mode, during which the 
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pump station is operated to convey whole blood in the donor 
flow channel into the blood processing flow channel for 
separation of the red blood cells in the blood separation 
chamber, and a collection mode, during which the pump station 
is operated to convey at least some of the red blood cells 
in the blood processing flow channel into the blood component 
collection flow channel for on-line removal of leukocytes and 
collection in the red blood cell collection container.^ 

20. A system according to claim 19 
wherein the controlLer operates the pump station 

in a blood component return mode, during which the pump 
station is operated to convey/at least some of the red blood 
cells in the blood processi/ig flow channel into the donor 
flow channel for return to/tlAV donor. 

21. A system/ a cj^^r ding to claim 19 
further incyudd^ig a utility flow ^-<fhannel 

including a processing fluid container, 

wherein ther pump station communicates with the 
utility flow channel, /and 

wherein t/ie controller operates the pump station 
during the blood coiiffponent return mode to convey processing 
fluid in the utilit^ flow channel into the donor flow channel 
for mixing with t/ie red blood cells returned to the^onor. 

22. A system according to claim 
wherein the processing fluid includes saline^ 
23 . A system acycording to claim 19 
further including a utility flow/^ channel 

including a processing flyfid container, 

wherein the mimp station communicates with the 
utility flow channel, 

wherein th^ controller operates the pump station 
in a processing fluidf transfer mode, during which the pump 
station is operated z.o convey processing fluid in the utility 
flow channel into/ the blood processing flow channel for 
mixing with the i^d blood cells, 
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24. A system according to claim 23 
wherein the processingr fluid includes a 

cell additive. 

25. A system accdtding to claim 19 
wherein the pump station includes fluid 

pressure actuated pump an^ an actuator to apply fluid 
pressure to the pump, and 

wherein the /controller is coupled to the 

actuator . 

26. A syst<^m according to claim 19 
wherein theA^ump station, the donor fl^ov? channel , 

the blood processing flow channel, and the blood component 
collection flow channel communicate within a cassettj 

27. A ysystem according to claim 26 
furthe^y including an actuator to receive the 

cassette and operAte the pump station, and 

whej^jrin the controller is coupled to the 

actuator . 

28. / A system according to claim 19 
wherein the pump station comprise'-s first and 

second fluia pressure actuated pump stations, and 
a/ fluid pressure actuator operating to 
selectively 4pply fluid pressure pump strokes in tandem to 
the first ap.d second pump stations to convey fluid from a 
source to ^ destination, 

wherein, during at least one of the multiple 
modes, th^ controller switches between a first flow state, 
in which ythe pump strokes draw a fluid volume into the first 
pump st^ion from the source and expel a fluid volume from 
the secc^nd pump station to the destination, and a second flow 
state, fin which the pump strokes draw a fluid volume into the 
seconcy pump station from the source and expel a fluid volume 
from tthe first pump station to the destination, the control 
funcoion operating to synchronize the pump strokes so that 
fluia flow from the source is essentially continuous while 
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fluid flow to the destination is p^llsatile. 

29. A blood processing method comprising the 

steps of 

coupling a multi - f unct dJon pump station to a donor 
flow channel to convey fluid to and from a donor, a blood 
processing flow channel including a blood separation chamber 
to separate a blood component from donor blood, and a blood 
component collection flow channel flncluding a blood component 
collection container, and 

operating the pump fetation in- multiple modes, 
including a processing mode, dmring which the pump station 
is operated to convey blood in /the donor flow channel into 
the blood processing flow channel for separation of the blood 
component in the blood separation chamber, and a collection 
mode, during which the pump station is operated to convey at 
least some of the blood component in the blood processing 
flow channel into the blood component collection flow channel 
for collection in the blood cjbmponent collection container. 

30. A method ac/cording to claim 29 
wherein, in operating the pump station in the 

collection mode, the blood /component is passed through an 
in-line filter in the blood component collection flow 
channel to remove undesired materials from the blood 
component before entering/ the blood component collection 
container . 

31. A method according to claim 3 0 
wherein the f/ilter removes leukocytes. 

32 . A methqfd according to claim 2 9 
further inclliding operating the pump^^ation in 

a blood component return mode, during which the pump station 
is operated to convey jat least some of the blood component 
in the blood processdmg flow channel into the donor flow 
channel for return tcj the donor. 

33 . A method according to claim 29 
further i/ncluding coupling the pump st^£ion to a 
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utility flow channel including a processing fluid container, 
operating the pump /station during the blood 
component return mode to conVey processing fluid in the 
utility flow channel into the^ donor flow channel for mixing 
with the blood component returned to the donor. 

34. A method^according to claim 33 
wherein the>/|)rocessing fluid includes saline. 

35. A method accorc^ng to claim 29 
further including coRipling the pump station to a 

utility flow channel including/a p^K^cessing fluid container, 
and 

operating the oGmp 'station in a processing fluid 
transfer mode, during whi/ch the pump station is operated to 
convey processing fluid/in the utility flow channel into the 
blood processing flov/ channel for mixing with the blood 
component . 

36. A method accojtding to claim 35 
wherein the proceyssing fluid includes a blood 

component additive. 

37. A method afccording to claim 29 
wherein the blcsod component comprise's'^ red blood 

cells . 

38. A methq^d according to claim 2 9 
wherein the /blood component comprises plasma. 

39. A method according to claim 29 >^ 
wherein tjie pump station comprises first and 

second fluid pres/Sure actuated pump stations, and 
a flui^ pressure actuator operating to 
selectively apply ^luid pressure pump strokes in tandem to 
the first and second pump stations to convey fluid from a 
source to a destination, 

wherq^in, during at least one of the multiple 
modes, operatioji of the pump station is switched between a 
first flow state, in which the pump strokes draw a fluid 
volume into the first pump station from the source and expel 
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a fluid volume from the >^econd pump station to the 
destination, and a secM^a flow state, in which the pump 
strokes draw a fluid vo^me into the second pump station from 
the source and exnjdl a fluid volume from the first pump 
station to the d^tination, the control function operating 
to synchronize/the pump strokes so that fluid flow from the 
source is essentially continuous while fluid flow to the 
destination is pulsatile. 

40. A red blood cell processing method 
comprising the steps of 

coupling a mult i- function pump station to a donor 
flow channel to convey fluid to and from a donor, a blood 
processing flow channel including a blood separation chamber 
to separate red blood cells from donor whole blood, and a 
blood component collection flow channel including a red blood 
cell collection container and an in-line filter to remove 
leukocytes from the red blood cells before entering the red 
blood cell collection container, 

operating the pump station in multiple modes, 
including a processing mode, during which the pump station 
is operated to convey whole blood in the donor flow channel 
into the blood processing flow channel for separation of the 
red blood cells in the blood separation chamber, and a 
collection mode, during which the pump station is operated 
to convey at least some of the red blood cells in the blood 
processing flow channel into the blood component collection 
flow channel for on-line removal of leukocytes and collection 
in the red blood cell collection container. 

41. A method according to claim 40. 
further including/ operating the putnp station in 

a blood component return mode, during which the pump station 
is operated to convey at IfeasljJ^me of the red blood cells 
in the blood processing/f lowF cpannel into the donor flow 
channel for return to tme donor. 

42. A meJthod according to claim 40 
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further including /coupling the pump station to 
utility flow channel includijarcf a processing fluid container, 
and 

operating th;^ ^lAp station during the blood 
component return mode /to convey processing fluid in the 
utility flow channel jmto the donor flow channel for mixing 
with the red blood gffells returned to the donor. 

43 . A method according to claim 42 
wherein the processdJig fluid includes saline. 

44. A method according to claim 40 

further including coupling the pump station to a 
utility flow channel includina a processing fluid container, 
and 

operating the puAip station in a processing fluid 
transfer mode, during whichf the pump station is operated to 
convey processing fluid in/the utility flow channel into the 
blood processing flow channel for mixing with the red blood 
cells . 

45. A methybd according to claim 44 
wherein the/processing fluid includes^a'^ red blood 

cell additive . 

46. A me^thod according to claim 4 0 
wherein yche pump station comprises^ first and 

second fluid preyssure actuated pump stations, and 
a fluAd pressure actuator operating to 
selectively apply/ fluid pressure pump strokes in tandem to 
the first and se/cond pump stations to convey fluid from a 
source to a destination, and 

rein, during at least one of the multiple 
modes, operatd^on of the pump station is switched between a 
first flow state, in which the pump strokes draw a fluid 
volume into yche first pump station from the source and expel 
a fluid yolume from the second pump station to the 
destination, and a second flow state, in which the pump 
strokes dfaw a fluid volume into the second pump station from 





the source and expel a fluid volume from the first pump 
station to the destination, the control function operating 
to synchronize the pumi/ strokes so that fluid flow from the 
source is essentially continuous while fluid flow to the 
destination is pulsatile. 



